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 Towards this end, we propose a joint mis-
sion between NASA and NOAA to demon-
strate observations of coastal marine and
terrestrial ecosystems at required high tempo-
ral frequencies using the SEI. SEI is a small,
visible area array imager to be mounted on
GOES-N or -O. Using a pointable telescope,
SEI will be capable of repeating (within min-
utes) coverage of 300 x 300 kilometer regions
located anywhere within the GOES full disk
view. This mission is focused on detecting,
monitoring, quantifying, and predicting short-
marine and other hazards, and the study of
short term processes required to understand
and predict the response of marine ecosystem
dynamics to long-term climatic change. In
addition, the mission will supply useful obser-
vations of ephemeral events in the terrestrial
and atmospheric components of the Earth Sci-
ence Enterprise, such as floods, volcanic ash
plumes, and storms.

The mission represents a joint effort in the
development, implementation, testing, and
evaluation of an ocean color capability on
geostationary platforms. NOAA's lead role in
this mission includes: Phase A and Phase B,
launch and operation on GOES-N, data acqui-
sition, and near-real time distribution. NASA's
role in this mission includes: sensor procure-
ment, evaluation and characterization, opera-
tion algorithms, sensor integration, vicarious
calibration and initialization, adaptation of

algorithms, and science applications including
archive. The two agencies will jointly main-
tain and staff a Mission Office, and share sup-
port for the Marine Optical Buoy Site
(MOBY) buoy validation program developed
by NOAA personnel for Sea-Viewing Wide
Fie ld-of-View Sensor (SeaWiFS) and
MODIS. If the mission is successful, NOAA
would be in a position to include such capabil-
ity within the operational requirements for its
future geostationary satellites.

 

Measurement Approach and Specific Objec-
tives.  

 

NOAA/NESDIS has begun init ial
design and implementation of the SEI with
MIT Lincoln Laboratory. The mission concept
includes 10-12 visible to near-infrared bands,
300 meter instantaneous field of view, with a
signal to noise ratio equivalent to SeaWiFS
(ca 500) at 900 meter scales, and 12 bit quanti-
zation. The band positions and widths will be
guided by ocean color needs, as well as terres-
trial and atmospheric applications. The SNR is
achieved by temporally integrating and aver-
aging of pixel observations. The integration
period is variable to enable imaging of bright
terrestrial and atmospheric targets as well as
dark ocean features. The field of view is
directed using a gimballed telescope. Use of
the existing GOES-N/-O medium-rate data
link limits transmission rate to about 1 full res-
olution band per minute (100 kbs or up to
1400 images/day with compression). Pointing
of the telescope can thus take up to 1 minute
and therefore minimize disturbance to the
GOES platform.

These geostationary data would address top-
ics that include, but are not limited to

• Quantifying the response of phytoplank-
ton to short-term physical events, such as 
passage of storms and tidal mixing; 

• Monitoring biotic and abiotic material in 
transient features, such as tidal fronts;

• Detecting, monitoring, and tracking natu-
ral hazards, such as oil spills, noxious 
algal blooms, fires, and volcanic ash 
clouds;

• Initializing and validating coupled biolog-
ical-physical ecosystem models of the 
coastal ocean and land;

• Assessing the effect of tidal aliasing and 
sub-pixel variability on global estimates 
from polar orbiting observations; and

Figure 1. Chesapeake Bay from SeaWiFS at
1.13 kilometer resolution
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• Improving the estimates of hurricane 
intensification and landfall predictions.

Work will have to be performed in the fol-
lowing areas to fully utilize these data:

• Adaptation of existing algorithms and 
development of new algorithms to derive 
geophysical properties;

• Development and implementation of fea-
ture detection and tracking algorithms; 
and

• Development and implementation of 
appropriate atmospheric correction tech-
niques.

 

Implementation.  

 

Lincoln Laboratory (LL)
performed the Phase-A study to develop the
SEI instrument for the GOES-N or GOES-O
spacecraft. The SEI instrument, however, has
few system requirements and flexible space-
craft interfaces and can be flown on a variety
of Geostationary Earth Orbit (GEO) space-
craft – either government or commercial. If
another GEO spacecraft is required, however,
a modular 3-axis stabilization system would
be added to the SEI instrument. Both the sen-
sor and the stabilization system are based
upon heritage, low-risk, high reliability
designs with few components that are not
readily available or easy to fabricate. The SEI
Phase-B study could select the GEO space-
craft and perform the preliminary instrument
design should NASA decide not to include the
instrument on GOES. 

Images with a field of view of 300 km x
300 km and possessing up to 12 visible and
near IR bands will be downlinked to ground at
a rate of 1 band per minute. The number of
bands in each image are selectable and there-
fore the downlink time of an image set can
range from 1 to 12 minutes. These downlink
times are based on the GOES spacecraft; alter-
nate geosynchronous spacecraft may enable
faster downlink times.

Top level SEI design features are:

 

Sensor

 

:
• Single optical path
• Simple filter wheel
• Commercially available CCD array

– FTT1010 1024 x 1024 frame transfer
CCD

– Pixel size of 12

 

µ

 

m for moderate focal
length

– 200 x over-saturation anti-blooming
technology

– Noise performance (~13e-)
– Low dark current (~20 pA/cm at 25 C)
– High Full-well capacity (~300,000 e-)
– Baffles for stray light control

• Calibration from Earth targets, polar 
orbiter sensors, and lunar observations

 

Electronics Module:

 

• Common electronics with Honeywell 
ESN MCM microcomputer 

• MIL-STD1553 or RS-422 spacecraft 
interface

• Heritage processing software for data pro-
cessing and control 

Figure 3. Florida Hurricane from SeaWiFS
ProjectFigure 2. Mexico Fires from SeaWiFS Project
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Small Disadvantaged Businesses, Women-
Owned Small Businesses, Historically Black
Colleges and Universities, and Other Minority
Educational Institutions.  

 

The entire SEI Team
is committed to providing subcontracting
opportunities for small disadvantaged busi-
ness, women-owned small business, histori-
cally black colleges and universities, and other
minority educational institutions. Each mem-
ber of the SEI team has agreed to a 5% goal
for this category of subcontracts. 


